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Vascular dementia and Alzheimer's disease are the two main types of dementia.' Neuroradiological differentiation of vascular dementia and Alzheimer's disease has usually focused on differences in cortical and central atrophic changes2 I and on the presence or absence of infarcts on CT.3'6 CT, however, has not differentiated the types of dementia adequately,27 obviously because white matter changes have often been neglected. Our preliminary experience with MRI showed white matter changes in vascular dementia, but not in Alzheimer's disease.8 A larger series of consecutive patients with vascular dementia or Alzheimer's disease was studied by MRI and CT in order to evaluate white matter changes in these types of dementia and the possible usefulness of MRI as their differential diagnostic aid.
Patients and methods
In the Memory and Dementia Project at the Department of Neurology, University of Helsinki, 233 consecutively admitted patients with dementia were studied from 4 May, 1982 to 31 May, 1985. Alzheimer's disease comprised 68 patients, vascular dementia 133 and secondary causes of dementia 32 patients. From this source population 51 patients, fulfilling the criteria of vascular dementia or Alzheimer's disease, and consecutively studied by both MRI and CT were included in the present study. There were 29 patients with vascular dementia (10 men, 19 women) and 22 patients with Alzheimer's disease (12 men, 10 women). The mean age (mean + SEM) was 68-7 + 1-7 years (range 53 to 87) in patients with vascular dementia and 64-0 + 1 7 years (range 50 to 77) in those with Alzheimer's disease.
All patients were clinically examined by two neurologists (TE, RS). Diagnostic assessment included detailed medical history, physical and neurological investigation, screening laboratory tests, investigation of the cerebrospinal fluid, neuropsychological test battery, EEG and CT.
The clinical criteria for vascular dementia were: dementia with a history of focal or acute signs or symptoms referable to disturbances in cerebral blood circulation, often with elevated blood pressure, abrupt onset of symptoms, stepwise deterioration and relative preservation of personality.9 1o The corresponding criteria for Alzheimer's disease were: dementia with insidious onset vestigation developed an infarct visible on CT three months later. The presence or absence of white matter changes and infarcts on MRI and CT were further evaluated by calculating sensitivity, specificity, positive and negative predictive values of these changes in the diagnosis of vascular dementia (tables 3 and 4). Frontal white matter changes were most sensitive, while occipital changes were most specific. If mild white matter changes were used as a positive indicator of vascular dementia, MRI gave high sensitivity, but lower specificity. On the other hand, CT gave better specificity but lower sensitivity. If only moderate to severe white matter changes were regarded to be indicative of vascular dementia, the specificity improved at the cost of sensitivity. Infarcts gave better specificity but lower sensitivity than gave white matter changes alone or combined with infarcts. Either white matter changes or infarcts as an indicator of vascular dementia on CT gave good sensitivity (97%) and specificity (96%). On MRI these changes, however, did not give a better discriminative power than the white matter changes alone (sensitivity 100%, specificity 63%).
White matter changes on MRI and CT by age and severity of dementia are given in table 5. The number of patients with white matter changes increased with age (MRI: X2 = 8-36, p = 0-015; CT: x2 = 6-22, p = 0 045), but not with the severity of dementia.
Discussion
All the 29 patients with vascular dementia had white matter changes on MRI, while 26 of them showed changes on CT. Eight of the 22 patients with Alzheimer's disease had white matter changes on MRI, and only one on CT. White matter changes in Alzheimer's disease were mostly mild. The eight Alzheimer patients with white matter changes were older and had dementia of mild to moderate degree. Compared to CT, MRI was more sensitive to reveal white matter changes both in vascular dementia and Alzheimer's disease. It especially gave a good contrast on the T2-weighted MRI, as noted also previously.8 17 22
The overall correlation between MRI and CT was good. Detection of white matter changes is better with the high resolution CT scanner, but comparisons between the two CT scanners used in the present study were not made in detail. The same is true with the MR imagers with thinner sections and better spatial resolution.
None of the Alzheimer patients showed infarcts on MRI or CT. Of the patients with vascular dementia 19 (65 5%) had infarcts on MRI and 18 (62.0%) on CT. These figures are higher than in previous studies where the corresponding figures on CT varied from 26% to 42%.3-6 The appearance of white matter changes or infarcts on MRI and on CT in the present series suggests that MRI is more sensitive than CT to demonstrate these changes.
White matter changes have been described previously in disorders related to different types of vascular dementia including Binswanger's disease, the lacunar state, systemic hypoperfusion and multiple strokes.8 17 23 -27 In this study all patients with vascular dementia had white matter changes. The loss of total brain volume due to infarcts in vascular dementia has been emphasised in the development of the dementia syndrome.28 However, our present experience suggests that also disconnection to the cortex due to white matter changes may give rise to symptoms of vascular dementia.
In our preliminary report of three presenile Alzheimer patients we did not find any white matter changes either on CT or on MRI,8 but in the present larger series we found mild to moderate white matter changes in some Alzheimer patients. Loss of graywhite matter discriminability29 and decreased white matter parenchymal density, with no clear white matter low attenuation, have been reported on CT of patients with Alzheimer's disease. 
